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PROBLEM TO BE SOLVED: To provide a CDMA 
transmitter capable of relaxing requirements of a 
transmission amplifier and dealing with an 
inexpensive/small-sized transmission amplifier. 
SOLUTION: A peak detector PD detects a peak of 
transmission data by one symbol. In the case that the 
peak is higher than an input limit power of a transmission 
amplifier AP f a dummy symbol generating section DM 
generates a dummy symbol to reference the detected 
peak and to cancel it A subtractor SU subtracts the 
dummy symbol from the transmission data by one 
symbol delayed by a symbol delay device SD to reduce 
the peak and to compensate a power change resulting 
from the subtraction of the dummy symbol from the 
transmission data, then a level acjjustment calculation 
section LA calculates a power correction value and a 
multiplier MLI multiplies the transmission data with the 
correction value to achieve power correction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the CDMA transmitter amplified and transmitted with transmitting amplifier after symbol- 
becoming irregular and diffusion becoming irregular, respectively and compounding the transmit data 
from two or more input channels A peak detection means to compound or to detect the peak of the 
power of compound transmit data, The CDMA transmitter characterized by having a dummy symbol 
generation means to generate a dummy symbol which negates this with reference to the detected peak, 
and an operation means to calculate a dummy symbol to compound transmit data. 
[Claim 2] A peak detection means is a CDMA transmitter according to claim 1 which detects the peak of 
the power of the transmit data of one symbol added with the adder after symbol-becoming irregular and 
diffusion becoming irregular. 

[Claim 3] It is the CDMA transmitter according to claim 2 which has a delay means to delay compound 
transmit data by one symbol, and is characterized by an operation means subtracting a dummy symbol 
from the delayed transmit data. 

[Claim 4] A dummy symbol generation means is a CDMA transmitter according to claim 1, 2, or 3 
which generates a dummy symbol which negates this when the peak detected with the peak detection 
means is larger than the input limit power of a transmitting amplifier. 

[Claim 5] A dummy symbol generation means is a CDMA transmitter according to claim 1, 2, 3, or 4 
characterized by generating the dummy symbol which intersects perpendicularly with transmit data. 
[Claim 6] A dummy symbol generation means is a CDMA transmitter according to claim 5 
characterized by generating a dummy symbol using the sign sequence which is not used for the transmit 
data. 

[Claim 7] A dummy symbol generation means is a CDMA transmitter according to claim 6 
characterized by generating a dummy symbol using a Walsh sequence. 

[Claim 8] A dummy symbol generation means is a CDMA transmitter according to claim 6 or 7 which 
consists of two or more sign sequence generating sections, the weighting-factor count section which 
calculates the weighting factor for every sign sequence with reference to the peak detected with the peak 
detection means, the multiplication section which carries out the multiplication of the weighting factor 
to each sign sequence, and an adder unit adding the sign sequence after multiplication. 
[Claim 9] The CDMA transmitter according to claim 1, 2, 3, 4, 5, 6, 7, or 8 characterized by having a 
power amendment means to amend the power before transmit data is inputted into transmitting amplifier 
with reference to the detected peak. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the transmitter used for a CDMA (Code 

Division Multiple Access) method. 

[0002] 

[Description of the Prior Art] For example, since generality will not be lost even if it does not make 
reference about a long code although the long code is used as a diffusion code if the case of the base 
station transmitter of a U.S. wideband CDMA method (the specification name of a standard method: 
TIA/EIA/IS-95) is described, it does not describe especially. By the IS-95 method, it gets down (signal 
transmitted to a migration machine from a base station), and the Walsh sequence is used for the 
diffusion code. 

[0003] A Walsh sequence is an orthogonal code. The sending signal to each user lies at right angles for 
every transmitting symbol. Namely, [0004] 
[Equation 1] 

L = 0 (i * d) 

2 Bj x WUJ) xBk x W(i.k) 

i=0 * o (i = n) 

[0005] Here, W (i, j) is the i-th value of the j-th Walsh sequence. In order to simplify, the j-th user 
supposes that the j-th Walsh sequence is used for a diffusion code. Bj and Bk The transmitting symbol 
information of the j-th and the k-th user and L are symbol length. 

[0006] In the conventional CDMA transmitter, the peak power defined beforehand had restricted the 
sending signal. If non-line type actuation of power restrictions is performed, since the orthogonality 
between each user signal will collapse, a signal-transmission property is spoiled remarkably. 
[0007] The configuration of the conventional transmitter is shown in drawing 4 . About two or more 
numbers of users (the number of users is set to n), each transmit data is inputted from each input edges 
INl-INn of an n channel. After the diffusion modulation of each inputted transmit data is carried out 
with the data modulators DMl-DMn with a symbol modulation and the spread-spectrum modulators 
SMl-SMn, respectively, all users 1 modulating signal is added with the synthetic vessel (adder) AD. The 
added sending signal has a high peak power. For example, although average transmitted power is 10W 
when the transmitted power for each user adds ten users' signal by 1 W, a peak power becomes 10 times 
as many 100W as this. That is, in order to realize perfect linearity, it is necessary to make saturation 
power of the transmitting amplifier (power amplifier) AP into 100W. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, conventionally, the power equivalent to the saturation 
power of transmitting amplifier had only restricted the peak power by Limiter LM (the power more than 
fixed is cut), and since non-line type actuation of compulsory power restrictions was performed here, 
there was a problem that a signal -transmission property was spoiled remarkably. 

[0009] Moreover, in order to cope with the conditions on which very [ in instant ] big transmitted power 
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joins the transmitting amplifier AP, the transmitting amplifier which has a high property was required of 
the conventional CDMA transmitter for multiuser. For this reason, transmitting amplifier was expensive 
and, moreover, high power consumption was required. The price of transmitting amplifier becomes high 
in proportion to the increment in power, and the price is so expensive that it is greatly influenced in the 
price of the whole transmitter. 

[0010] This invention eases the requirements over transmitting amplifier, and aims at offering the 
CDMA transmitter which can respond with cheap and small transmitting amplifier while it improves a 
signal-transmission property. 
[0011] 

[Means for Solving the Problem] In the CDMA transmitter amplified and transmitted with transmitting 
amplifier after the CDMA transmitter by this invention becomes [ symbol-] irregular and becomes 
[ diffusion-] irregular, respectively and compounds the transmit data from two or more input channels A 
peak detection means to compound or to detect the peak of the power of compound transmit data, It is 
characterized by having a dummy symbol generation means to generate a dummy symbol which negates 
this with reference to the detected peak, and an operation means to calculate a dummy symbol to 
compound transmit data (subtraction or addition). 

[0012] A peak detection means is easy to detect the peak of the power of the transmit data of one symbol 
added with the adder, after symbol-becoming irregular and diffusion becoming irregular. 
[0013] The operation of the dummy symbol to compound transmit data delays the compounded transmit 
data by one symbol with a delay means, and should just subtract a dummy symbol from the delayed 
transmit data. 

[0014] A dummy symbol generation means generates a dummy symbol which negates this, when the 
peak detected with the peak detection means is larger than the input limit power of a transmitting 
amplifier. 

[0015] A dummy symbol generation means generates the dummy symbol which intersects 
perpendicularly with transmit data for example, using a Walsh sequence. The sign sequence has the 
good sign sequence which is not used for the transmit data. 

[0016] A dummy symbol generation means can consist of two or more sign sequence generating 
sections, the weighting-factor count section which calculates the weighting factor for every sign 
sequence with reference to the peak detected with the peak detection means, the multiplication section 
which carries out the multiplication of the weighting factor to each sign sequence, and an adder unit 
adding the sign sequence after multiplication. 

[0017] If a dummy symbol is subtracted or added to the compounded transmit data, the mean power of 
transmit data will change. Then, before transmit data is inputted into transmitting amplifier with 
reference to the detected peak, it is good to have a power amendment means to amend the power, in this 
case, if peak-power reduction of the transmit data based on a dummy symbol is boiled to some extent, 
and is suppressed and that part to have stopped is adjusted with power correction value, the burden of 
transmitting amplifier will mitigate it. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in full detail 
with reference to a drawing. The configuration of the CDMA transmitter by this invention is shown in 
drawing 1 . 

[0019] This example adds all modulating signals with the synthetic vessel (adder) AD, after carrying out 
the diffusion modulation of each transmit data inputted from each input edges INl-INn of an n channel 
with the data modulators DMl-DMn with a symbol modulation and the spread-spectrum modulators 
SMl-SMn, respectively. The configuration so far is the same as the above-mentioned conventional 
example. 

[0020] The symbol delay machine SD which delays the transmit data added between the synthetic vessel 
AD and Limiter LM in this example by one symbol Peak detector PD which detects the peak (power 
maximum) of the transmit data for one added symbol, The dummy symbol generation section DM 
which generates a dummy symbol which negates this with reference to the detected peak The subtracter 
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SU which deducts the generated dummy symbol from the transmit data of one symbol, The multiplier 
MU which carries out the multiplication of the power correction value to the transmit data which 
deducted the level adjustment count section LA which calculates the power correction value of transmit 
data with reference to the detected peak, and a dummy symbol is formed. 

[0021] If the transmit data for one symbol is set to T (i), the transmit data for the one symbol will be 
accumulated in the symbol delay machine SD, and will be delayed. On the other hand, maximum is 
detected by peak detector PD out of the modulating signal for one symbol. 

[0022] When this maximum (pmax) is larger than the maximum input power (pin) permitted with the 
transmitting amplifier (power amplifier) AP, the following processings are performed in order to 
reduction-ize a peak power. 

[0023] It judges whether the dummy symbol generation section DM has the peak value larger than the 
maximum input power (pin) permitted with the transmitting amplifier (power amplifier) AP detected by 
peak detector PD, and when large, dummy symbol S (i) which negates the peak point of transmitting 
symbol T (i) is generated. Subtracter SU reduces peak value by deducting this dummy symbol S (i) from 
the transmit data delayed by the symbol delay machine SD. 

[0024] Using a Walsh sequence, dummy symbol S (i) which intersects perpendicularly with transmitting 
symbol T (i) is carried out like a degree type, and is made from the dummy symbol generation section 
DM. The sign sequence used for a dummy symbol chooses the sign sequence used for neither of the 
transmit data inputted from the input edges INl-INn of an n channel. 
[0025] 
[Equation 2] 

S(i) = Z Aj X W(U) <0£j<X 0£i<U 

J 



[0026] Here, for an amendment symbol signal and L, symbol length and K are [ S (i) / the i-th value of 
the j-th Walsh sequence and Aj of the number of Walsh sequences and W (i, j) ] amplitude multipliers. 
[0027] By choosing Aj suitably, the combination to which the peak factor in the peak point describing 
above becomes the largest is chosen. 

[0028] The example of a configuration of the dummy symbol generation section DM is shown in 
drawing 2 . This block diagram shows the example which used the three sign sequence generating 
sections (sign sequence storage memory) M1-M3 for simplification. Each sign sequence generating 
section Wl - W3 generate a sign sequence (Walsh sequence currently used for neither of transmit data) 
different, respectively. Under the block of each sign sequence generating section Wl - W3, each sign 
sequence is made into a wave and shown, the weighting-factor count section WC — the peak detection 
information from peak detector PD — being based — three sign sequence generating sections Ml- the 
weighting factors alphal, alpha2, and alpha3 in every M3 are calculated. 

[0029] The multiplication of each weighting factors alphal, alpha2, and alpha3 is carried out to a sign 
sequence from each sign sequence generating section Wl - W3 with each multipliers MU1, MU2, and 
MU3. Three sign sequences by which multiplication was carried out in each weighting factors alphal, 
alpha2, and alpha3 are added with an adder AD 1, and the added thing is outputted as dummy symbol 
[ of the dummy symbol generation section DM ] S (i). 

[0030] Here, if the peak of a dummy symbol is expressed with weighting-factor alpha, and it is referred 
to as alphal>0 and alpha2<0, alpha 3> 0, and |alphal|=|alpha2|=|alpha3|=alpha is given as a constraint 
and the amount of reduction to the original transmit data is set to beta, it can simplify with alpha=beta/3, 
alpha l=beta/3, alpha2--beta/3, and alpha3=beta/3. 

[0031] Mean power becomes small although the peak power of DM dummy symbol S (i) generated in 
the dummy symbol generation section is large. In drawing 1 , dummy symbol S (i) is subtracted from 
transmit data T (i) as follows with Subtractor SU. 

[0032] T'(i) =T(i)-S - (i [0033]) Although dummy symbol S (i) was subtracted here, since what is 
necessary is just to be able to reduce the peak power of transmit data T (i) substantially by dummy 
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symbol S (i), the operation of transmit data T (i) and dummy symbol S (i) does not ask 
subtraction/addition. 

[0034] Next, in order to compensate a part for the power change by having subtracted dummy symbol S 
(i) (or addition) (mean power changes), according to the algorithm defined beforehand, the power 
correction value alpha is calculated in the level adjustment count section LA. For example, it is 
determined that the power correction value tau will fill a bottom type. 
[0035] 

pin <= tau x pmax (0< tau<=l) 

[0036] And the multiplication of the power correction value tau is carried out to transmit data T[ for one 
symbol ]' (i) with Multiplier MU as follows, and power amendment is carried out to it 
[0037] T" (i) = TauxT f (i) [0038] This transmit data T" (i) that carried out power amendment is inputted 
into Limiter LM. Since the signal exceeding pin is restricted by Limiter LM here, amended signal T" (i) 
does not necessarily need to be below maximum input power (pin), but the algorithm which calculates 
power correction value beforehand is determined as degradation of the transmission characteristic by 
putting in Limiter LM so that the degradation allocation by amending a transmitting symbol may 
become suitable. 

[0039] it is also possible to boil peak-power reduction of the transmit data based on a dummy symbol to 
some extent, to suppress it, and to adjust the part to have stopped with power correction value. That is, 
when power of Poriginal and a dummy symbol is set to Pdummy, the power Pout of a sending signal can 
express the power of the original transmit data with a degree type. 
[0040] Pout=tau (Poriginal+gamma-Pdummy) 

However, 0< tau<=l, 0< gamma<=l [0041] If gamma is made small and power correction value tau is 
enlarged, since its effect of the dummy symbol given to the power Pout of a sending signal will 
decrease, the burden of transmitting amplifier mitigates. 

[0042] Although the time delay of one symbol is produced with the symbol delay vessel SD in the 
above-mentioned example, it is possible by using a more nearly high-speed component to shorten the 
processing time and to shorten a time delay. 

[0043] Drawing 3 omitted the symbol delay machine SD, that is, shows the modification of this 
invention which the time delay of one symbol does not produce. In this example, the transmit data of the 
n channel after a symbol modulation is added with an adder AD 2 with the data modulators DMl-DMn, 
respectively, and peak detector PD detects the peak of the transmit data after that addition. With 
reference to this detected peak, a dummy symbol which negates this is generated in the dummy symbol 
generation section DM. 

[0044] On the other hand, although the transmit data of the n channel by which the symbol modulation 
was carried out with the data modulators DMl-DMn, respectively is added with Adder AD after the 
diffusion modulation by the spread-spectrum modulators SMl-SMn, that added sending signal is 
inputted into Subtracter SU in the example of drawing 3 , without making it delayed, and the dummy 
symbol from the dummy symbol generation section DM is subtracted with this subtracter SU. 
[0045] Also in the example of drawing 3 , power correction value is calculated in the level adjustment 
count section LA from the peak information from peak detector PD, and the multiplication of the power 
correction value is carried out to the transmit data after dummy symbol subtraction with Multiplier MU. 
It is the same as that of the case of drawing 1 henceforth. 
[0046] 

[Effect of the Invention] As explained above, this invention detects the peak of transmit data. When a 
peak is larger than the input limit power of transmitting amplifier Since a peak is reduced by generating 
a dummy symbol which negates this with reference to the detected peak, and deducting a dummy 
symbol from transmit data The requirements over transmitting amplifier can be eased and it can respond 
now with cheap (for example, if transmitted power can be reduced by 3dB, the price of transmitting 
amplifier will become about 1/4) small transmitting amplifier. 

[0047] If the power is amended before transmit data is inputted into a transmitting amplifier with 
reference to the detected peak, a part for the power change by having subtracted or added the dummy 
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symbol can be compensated, and the effect of the mean power on the sending signal by the dummy 
symbol can be avoided. 



[Translation done.] 
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DRAWINGS 



[Drawing 2] 
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